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OBJECT 


1.  To  determine  if  suspect  propellants  meet  the  General 
Requirements  indicated  in  Specification  JAN-P-309  (except  for 
Ash  Content  and  Hygroscopicity)^ 

2.  To  determine  the  nature  of  the  yellow  coloration  of 
the  suspect  grains  t 

3.  To  (determine  the  cause  of  disformation  of  grains • 

4*  To  determine  if  the  reported  condition  co-exists  in 
complete  rounds  of  ammunition  items  containing  subject  propellants 
(of  similar  vintage). 


Introduction: 

In  February  1963 >  this  Arsenal  was  contacted  by  the  Amjy 
Procurement  and  Supply  Agency  to  conduct  an  investigation  on  samples 
of  M-6  Propellant  (lots  BAJ-37536  and  BAJ-37537)  having  the  following 
history: 

Salvage  Powder,  Propellant  M-6,  was  being  generated  from  a 
9(^1M  Renovation  at  Black  Hills  Army  Depot,  This  propellant  was 
manufactured  in  1953  at  Badger  Ordnance  Works.  The  salvaged  powder 
was  being  sold  to  a  private  corporation  for  use  as  an  explosive  in  an 
”open  pit^'  mining  operation.  The  propellant  was  being  used  to 
sensitize  a  water,  ammonium^  nitrate  slurry  to  the  degree  that  the 
combination  would  detonate.  The  corporation  reported  that  the 
following  was  being  experienced: 

1.  “The  sensitizing  action  of  the  propellant  has 
decreased  fairly  \inifonnly  with  time  until  at  the  present,  a  two  fold 
increase  in  the  percentage  of  the  90MM  M-6  powder  in  the  slurry 
explosive  produces  only  marginal  sensitizing  action.” 

2.  ” . the  deteriorated  condition  of  some  of  the 

90MM  grains.  These  grains  which  are  normally  dark  green  cylinders 
are  puffed  up  to  nearly  twice  the  diameter  at  the  mid  axial  plane  and 
are  yellow  at  that  circumference. 

3.  “The  yellow  color  is  proportional  to  the  degree  of 
deformation.” 
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4*  ”Th0  deterioi*ation  may  be  associated  with  the  decreasing 
sertijr^tivity  to  detonation,” 

This  Arsenal  was  interested  in  this  problem  because  lots 
of  Propellant,  M-6  of  similar  vintage  are  currently  loaded  in  different 
rounds  of  ammunition  being  used  by  the  U.  S.  Amy, 

A  sample  of  the  suspect  propellant  (BAJ-37536)  which  was  supplied 
by  the  Army  Procurement  and  Supply  Agency  was  used  for  this  laboratory 
evaluation  program. 


CONCLUSIONS: 

1.  Except  for  grain  dimensions,  the  submitted  sample  of 
Propellant,  H-r6  (BAJ-37536)  passes  the  General  Requirements  indicated 
in  Specification  JAN-P-309. 

2.  The  results  of  Closed  Bomb  Tests  indicate  that  a  small 
number  of  the  expanded  grains  can  be  tolerated  without  seriously 
affecting  the  ballistics  of  the  gun. 

3.  It  appears  that  the  distortion  observed  in  the  grains  was 
caused  by  volatile  constituents  which  were  either  present  as  the 
result  of  the  manufacturing  process  or  resulted  from  a.  physical- 
chemical  deterioration. 


RECOMMENDATIONS: 

The  following  actions  are  recommended: 

1.  Investigate  the  possibility  that  a  change  was  made  in  the 
manufacturing  procedure  for  this  propellant  (i.e.  mixing,  drying,  etc.) 

2.  Analyze  the  results  of  the  most  recent  Surveillance  Firing 
Tests  of  Propellant  M-6  of  similar  vintage. 

3.  Obtain  samples  of  complete  rounds  containing  these  propellants 
from  their  various  storage  locations  in  order  that  they  may  be 
disassembled  and  the  propellant  examined  for  abnormalities. 
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ACTIONS  TAKEN: 


1.  The  Army  Procurement  and  Supply  Agency  by  teletype  was 
requested  to  furnish  Complete  Round  Numbers  which  contain  propellant 
lot  BAJ-.37536  and  BAJ»37537. 

2.  This  Arsenal  “is  investigating  the  possibility  that  a  change 
was  made  in  the  manufacturing  procedure  for  these  propellant  lots 
(i.e.  mixing,  drying,  etc.). 


DISCUSSION: 

The  submitted  sample  of  propellant  was  removed  from  its  containers 
and  spread  out  in  a  large  tray.  Visual  examination  of  the  grains 
showed  that  some  were  distorted  and  discolored.  The  distorted  grains 
were  puffed  up  to  nearly  twice  the  diameter  at  the  mid  axial  plane. 

Some  of  these  grains  were  also  cracked  and  others  were  punctured. 
Photographs  of  these  grains  are  in  the  Appendjqc, 

The  sample  of  propellant  was  subjected  to  the  tests  discribed 
below: 

1.  Microscopic  Examination  of  Grains: 

The  grains  were  viewed  under  a  microscope.  The  e^camination 
indicated  that  the  distortion  was  caused  by  volatile  constituents 
which  were  either  present  as  the  result  of  the  manufacturing  process 
or  resulted  from  decomposition.  During  the  process  of  formation  and/or 
volatilization  of  these  gases,  the  solid  matrix  of  the  grain  was 
splintered  and  distorted.  The  distorted  sections  are  lighter:' 

in  color,  therefore  apparently  defficient  in  diphenylamine. 

2,  Chemical  Analysis  of  the  Propellant: 

The  sample  of  propellant  was  tested  in  accordance  with  the 
procedures  described  in  Specification  JAN-P-309  (Rev  l)  and  Picatinny 
Arsenal  General  Laboratory  Report  No,  5B-HI-648.  The  propellant  sample 
was  subdivided  into  two  groups  for  this  analysis  (normal  appearing 
grains  and  distorted  grains).  The  results  of  this  analysis  (See  Table  1) 
shows  that  both  of  these  sub-samples  pass  the  General  Requirements  given 
in  Specification  JAN-P-309,  also,  chemically  they  are  approximately  equal. 
The  differences  which  do  appear  are  that  the  degradation  product  (2- 
Nitrodiphenylamine)  in  the  distorted  grain  is  greater  than  in  the  normal 
appearing  grain,  and  that  the  Total  Volatiles  in  distorted  grain  are 
less  than  nonnal  grain.  This  is  indicative  that  a  greater  degree  of 
chemical-physical  degradation  Is  occurring  In  the  dlstoirbed  grains. 
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3.  The  Closed  Bomb  results  are  given  in  Table  2.  The  sample 
used  in  this  test  contained  about  5-7^  distorted  grains.  The  results 
obtained  from  this  test  show  that  there  is  a  slight  difference  between 
the  reference  samp^jip  as  compared  to  the  test  sample.  The  greyest 
difference  occurs  when  burning  first  starts  (5000  psi)  which  is  due  to 
the  cracks  present  in  some  of  the*sample  grains.  Nevertheless,  the 
results  of  these  tests  indicate  that  a  small  nximber  of  these  expanded 
grains  can  be  tolerated  without  seriously  affecting  the  ballistics  of 
the  gun* 


Ordinarily,  consideration  is  not  given  to  the  sensitivity 
characteristics  of  developed  propellants.  Consequently,  this 
investigation  made  no  special  attempt  to  study  this  ofearacteristic. 
It  is  assumed  that  the  sensitivity  of  the  propellant  should  not  have 
changed  since  the  chemical  composition  has  changed  only  slightly. 
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